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)
found that not oil but water was essential to soften and smooth skin. Many kinds of skin moisturizers classifiable as polyhydric alcohols containing glycerol and propyrenglycol, natural moisturizing factor (NMF)2) and polysaccharides such as hyaluronic acid 3 ) have been developed in the dermatological field. On the other hand, extensive research and development have enabled us to produce excellent whitening reagents, such as kojic acid 4 ) and arbutin. S) However, there are few reagents which have both moisturizing and whitening effects. In this note, we report that neoagarobiose 6 ) as shown in the Fig. was found to be an effective moisturizer with a whitening effect.
Neoagarobiose (Sigma), maltose (Wako), lactose (Tokyo Chemical Industry), sucrose (Wako), trehalose (Wako), sodium hyaluronate (Sigma), and glucosamine (Sigma) were freeze-dried before use. Glycerol (Kanto Chemical Co., Inc.), arbutin (Wako), and kojic acid (Tokyo Chemical Industry) were used without further purification.
The moisturizing test was done as follows. Each sample of 100 mg was correctly weighed in Petri dishes, and placed under 40 c C and 75% of humidity for 3 days. Since the weight of the sample increased due to absorbing water, the increase of the weight corresponds to their hygroscopic ability. Therefore, the moisturizing effect was evaluated from the increase of the weight.
B 16 murine melanomal cells were used in the whitening effect assay. The cells were plated in a 6-well tissue culture plate (Becton Dickinson Co., No. 3046) for each sample, and maintained in 2 ml/well of Eagle's minimum essential medium (MEM, Nissui Seiyaku Co., Ltd.) containing 10% fetal bovine serum (FBS) and 2 mM L-glutamine in 5% CO 2 and 95% air at 37°C for 5 days. The samples were dissolved in phosphate buffered saline (PBS ( -), Nissui Seiyaku Co., Ltd.) at the concentration of 0.002,0.02, 0.2, and 2 mg/ml and 100 J.L1 of the sample solutions were added to each well on the 2nd day. The concentrations of the wells were respectively 0.1, 1, 10, and 100 Ilg/ml. On the 5th day, the cells were transferred into fresh medium, and the samples were added again. On the 6th day, the cells were scraped out from the tissue culture plate with PBS (-) and were centrifuged at 1700 x g at 4°C for 5 min and recovered as pellets. The whitening effect of the samples was evaluated from the color of the recovered cells. When the color of the pellet treated with some sample was as white as that treated with 100 Ilg/ml of kojic acid, a typical whitening reagent, we evaluated that the whitening effect of the sample was very effective (+ +). When the colors were gray and black, we evaluated that the whitening effects were respectively effective ( +) and non effective (-). In addition, the cells subcultivated in a similar manner as described above were also used for the cytotoxicity assay. The cells collected on the 6th day were immobilized with formaldehyde and stained with 0.1 % crystal violet aqueous solution. Then the cytotoxicity was evaluated from the transmittance at 550 nm.
The hygroscopic abilities of the samples are shown in Table I . The typical skin moisturizers such as sodium hyaluronate and glycerol absorbed 21 and 27mg H 2 0/100mg dried sample, respectively. Although the water absorbing abilities. of all of mono-and disaccharides except neoagarobiose were less than I.lmg H 2 0/IOOmg dried sample, neoagarobiose could absorb more than 30 mg H 2 0/100 mg dried sample. Sodium hyaluronate has a lot of carboxylic groups in its molecule; these polar groups attract water molecules and bind them strongly. Therefore sodium hyaluronate has very high hygroscopic ability. But neoagarobiose has no carboxylic but hydroxyl groups as polar groups like other saccharides, suggesting that such a high hygroscopic ability of neoagarobiose is not only due to its polarity. Similar to neoagarobiose, glycerol showed a higher hygroscopic ability than sodium hyaluronate although it has no carboxylic groups either. Glycerol may have a property similar to those of Table II + +, very effective; ( + + ), very effective but difficult to evaluate due to cytotoxicity.
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Lower column shows the cytotoxity of each sample as viability of the cells (%), and "Tox." means cytotoxic to evaluate the whitening effect correctly.
CaCI 2 or NaOH called deliquescence since it is liquid and freely dissolves in water. Neoagarobiose also seemed to have a deliquescent property since it dissolved in the water absorbed by itself and set to a gel.
The whitening abilities of samples tested are shown in Table II . B 16 murine melanoma cells were whitened by treating with neoagarobiose at the concentration of 100 jlg/ml, and more than 80% of the cells survived compared with untreated cells. Kojic acid and glucosamine showed higher whitening effect than neoagarobiose at the same concentration and no cytotoxicity. Arbutin whitened the cells at the concentration of only 10 jlg/ml, but the viability of the cells decreased to approximately 70% at the concentration 100 J.lg/ml. When the cell viability was below 75%, it became very difficult to evaluate the whitening effect of the sample correctly. All saccharides tested except neoagarobiose and glucosamine showed no cytotoxicity or whitening effect. These results indicate that neoagarobiose is an effective whitening reagent in saccharides. All saccharides containing neoagarobiose, lactose, maltose, and glucose have anomeric terminals, but only neoagarobiose showed the whitening effect. From these results, it seems likely that neoagarobiose did not reduce melanin but prevented the cells from producing melanin by an inhibitory effect on tyrosinase activity, like the similar effects of kojic acid and arbutin. 7 -9) In conclusion, we found that neoagarobiose was one of the most effective skin moisturizers, and also the rare reagent showing skin moisturizing and whitening effects.
